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Abstract

Corrosion inhibition effect oernonia amygdalina extract on aluminium in 0.5 M HCI solution was died using
gravimetric method a40 °C temperature. Aluminium coupons of dimension 3>drbwere immersed in test solutions of
uninhibited acid and those containing extract catre¢gions of 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and YI0 @pncentration at
intervals of 30 minutes progressively for 150 me@wutThe results revealed thatamygdalina could be used as an eco-
friendly corrosion inhibitor for aluminium in HCbtution. The corrosion inhibition efficiency of thextract increases with
concentrations in the corrosion media. The surtamerage of the extract obeyed Langmuir adsorpotherm. Hence,
the corrosion inhibition effect of the extract wationalized via adsorption mechanism.
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1. Introduction

Corrosion is one of the major problems in sevezehhical inhibition is the adsorption of the phytochemicalletules
installations involving metals and alloys today ¢en in the plant on the surface of the metal resuliimghe
prevention mechanism for corrosion of metals is of replacement of water molecule at the corroding smaf
paramount important to increase their lifespan esfig (Blustein & Zinola, 2004 and Qianku et al, 2008).

those in aggressive environments. Corrosion priotedty

using inhibitors has been employed to many systemsDue to economic importance of aluminium and iteyal|
namely, cooling systems, refinery units, oil ands ga its protection against corrosion has attracted much
production units, boiler etc. (Dong et al, 1999;id\h & attention (Yingchao et al, 2011 and Zhenhua e2@1,1).
Otaigbe et al, 2008 and Andreeva et al, 2008). Udeof  The corrosion resistance of aluminium arises frdm i
inhibitors has now become one of the most practicalability to form a natural oxide film on its surfaoea wide
methods of protecting metals against corrosion iarid variety of media. This oxide film readily undergoes
becoming popular. Majority of these protecting mate corrosion behaviour in different environments. ©sion
are synthetic chemicals (El-Etre, 2003; Brooman & work by Obot et al (2009) reported successful usks
Toepke, 2006 and Oguzie & Ebenso, 2006hich extrudate gum extract from natural plants as c@rmos
invariably becomes expensive and hazardous to thenhibitors of aluminium in alkaline media, hencdé@come
environment (Ai et al, 2006), hence the searchnfrural obvious that more are yet to be done since therdoss of
means of prevention becomes inevitable. It has beematural plants that possess organic compounds davin
reported by Bayol et al, 2008; Mounim et al, 2008can inhibitive effect.

et al, 2008 and Solomon et al, 2010, that plantsaddral

origin has organic compound such as amino acidsjria There is evidence of inhibitive properties\bfamygdalina
and alkaloid which have inhibitive effect. The mijple of extract in reversing the carbon tetrachloride-iratlic
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hepatotoxicity in rats (Njoku et al, 2007). The gnog % IL.E.=1— = x e 1
interest on utilization of environmentally friendly W, i
corrosion inhibitors enhances the present report on
the corrosion inhibitive properties o. amygdalina g=1-— e, 2
on the corrosion behaviour of aluminium in 0.5M HCI W,
solution.
Where:
2. Experimental W, and W, are weight losses of aluminium in uninhibited and inhibited

solutions respectively

2.1. Material Preparation

3. Results and Discussion
Aluminium alloy of type AA1100, 1xx was obtainedin
Systems Metals Industries, Cross River State, [iger The variation of weight loss with time for aluminiu
Each sheet of 1.8 mm in thickness was pressedntoit i coupon in 0.5 M HCI solution by. amygdalina is shown
3x1.5 cm coupons. The composition of the aluminium in Figure 1. This result denotes that aluminiunrades in
samples was analyzed using Optical Emission0.5 M HCI solution but the presence of inhibitocdEased
Spectrometer and the results as obtained were (Wt %the extent of the metal degradation. However, tleggkt
Aluminium (94.10%) and other impurities were: loss observed in the presence of inhibitor compavitk
Silicon (0.65%), Iron (1.18%), Magnesium (0.0051%), that obtained with the corrodent without the intdbiwas
Zinc (3.60%), Nickel (0.015%), Titanium (0.111%), small. This clearly suggests that the extract \af
Strontium (0.317%), Copper (0.042%), Lead (0.012%), amygdalina inhibits the corrosion of aluminium, hence can
Phosphorus (<0.01%), Beryllium (<0.0001%), Bismuth serve as corrosion inhibitor for aluminium. The gliloss
(<0.001%), Titanium (<0.002%) and Vanadium was generally observed to decrease with increasing
(0.0035%). The coupons were prepared by degreasing concentration of the extract, which correlated with
absolute ethanol, dried in acetone and stored in @xpected increase in the kinetic of adsorption lodé t

desiccator before use. constituents of the extract on the aluminium sw@fathe
reasons for this particular behaviour are that ghgface
2.2. Preparation of I nhibitor Extract may no longer adsorb after a particular concemimatand

that the inhibitor may have maximum performance
Fresh leaves o¥. amygdalina were obtained from CRIN, concentration.
Oyo State, Nigeria. The leaves were air dried ailbban
Acidic extract of the leaves were prepared by wigigh The variation of the weight loss with percentageibition
0.5 g of the milledV. Amygdalina in 250 ml round Efficiency (% I.E.) at varying concentrations ofetN.
bottom flask and was refluxed with 100 ml of 0.5MCIH  amygdalina extract is shown in Figure 2. The inhibition
solution for 2 hours. The resulting solution wadt le efficiency was observed to increase with increasing

overnight before filtering and standard solutiorfsOa4, concentration of the acid extract \éf amygdalina, which
0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 g/L concentratiomse can be attributed to adsorption of inhibitor on the
prepared and used for the study. The concentrafi¢iCl aluminium coupon surface. This observation followed
used for the extraction was analytical grade cotmated the same pattern reported by Abiola & James (20b0),
HCI (BDH). zinc as well as other metals such as aluminiumcidi@a
media. The inhibitive action can be attributed toding
2.3. Weight Loss Determination unto the cathodic sites on the metal surface amd it

corrosion inhibitive action increases with concatitm.
The weight loss measurements were carried out adiowever, tannin containing plants extracts are meploto
described by Eddy et 4R010), using a clean weighed exhibit varying inhibition efficiency and inhibitio
aluminium coupon of 3x1.5 cm and maintained at mechanism (Loto & Popoola, 2011). The inhibition
40°C thermostated water bath. The coupons were rettiev tendency of tannin extracts is a function of theeoalar
from their corrodent at intervals of 30 minutes properties of its constituents. This in turns deiees the
progressively for 150 minutes, scrubbed with keidttush ~ molecular reactivity, which as well is related tts i
in distilled water and then immersed in ethanole(sfic adsorbability. This may, in part, accounts for the
gravity: 0.79) for 2 minutes to remove the corrosio differences in the inhibition efficiencies and malsms
product, dried in acetone and weighed. The pergenta reported for different tannins sources. For examiplbas
Inhibition Efficiency (% I.E.) and the parameténéta” (6) been observed that natural tannins extract frome pin
that represents the weight of the metal surfacemalvby  exhibit better corrosion inhibition and better admee to
inhibitor molecules were calculated using the failog metallic substrates than the tannins extracted fAm@cia
Equations: (Matamala et al, 2000).

Available online atvww.scientific-journals.co.uk 154




AK. Oluseyi et al / Chemistry Journal (2012), Vol. 02, Issue 04, pp. 153-157 ISSN 2049-954X

——0 g/ —-—0.4 g/ —ir— 0.5 g/l = 0.6 /1
— 0.7 g/ —a— 0.8 g/ ——0.9g/l 1.0g/1

0.320

0.25

0.20 -

{85 S

Weightloss (g)

0:10

0.05 -

.00 T
o 20 40 (=i} 80 100 120 140 160

Time {mins)

Figure 1. Variation of Weight Loss with Time (minutes) Inhibition of Aluminium Coupons for Different Concentrations of Vernonia amygdalina
Extract in 0.5 M HCI at 40°C
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Figure 2. Variation of Inhibition Efficiency (% |.E.) of Vernonia amygdalina on Aluminium Coupons at Different Exposure Timein 0.5 M HCI
Solution Using Gravimetric Technique at 40 °C

There was a critical concentration detected frore th The effect of immersion time on the inhibition eféncy
extract of V. amygdalina in the inhibition of aluminium. of V. amygdalina leaves is shown in Figure 3.
This concentration was observed using 0.8 g/L 8150 The adsorption of the adsorbate on the surfacehef t
minutes (Figure 2). This phenomenon was also regdart electrode is regarded as substitution adsorption
other studies (Abdel-Gaber et al, 2006), in whitie t process between adsorbate in the aqueous phase and
inhibitive action of some plant extracts on therosion of the adsorbed water molecules (Moretti et al, 198#prts

metal in acidic media was found to increase with were made to fitd values to Freundlich, Langmuir,
increasing concentration of the plant extract up twitical Bockris-Swinkels and Temkin isotherms. The best
concentration and afterwards decreased with inetkas fit was obtained using the Langmuir isotherm (Edpregs 3

time. and 4).

Available online atvww.scientific-journals.co.uk 158




AK. Oluseyi et al / Chemistry Journal (2012), Vol. 02, Issue 04, pp. 153-157

ISSN 2049-954X

The plot of CB against C gives a straight line (witf R
value of 0.988) as it was observed in Figure 3sTiiplies
that the adsorption of/. amygdalina on the aluminium
sheet, in 0.5M HCI solution, obeys Langmuir's agsion
isotherm principle which means there is no inteoact
between the adsorbent molecules at the surface
aluminium metal. This also infers that the adsarbatere
chemisorbed on the aluminium coupons thereby itihipi
the metal. Therefore, chemisorption mechanism iichvha
monolayer protective coverage of the aluminium aef
by the adsorbates accounts for the corrosion itbibi
properties of the extract.

e The adsorption of the extract on the aluminium
surface follows Langmuir adsorption isotherm.
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Figure 3. Langmuir Adsorption Isotherm Relationship Between C/6 and C for Using Vernonia amygdalina as Inhibitor for Aluminium at

Different Exposure Timein 0.5M HCI
4. Conclusion

Consideration of the results of the general coomsi
revealed the following conclusions:

e The corrosion rate in HCI solution containing the
extract (inhibitor) decreases with increase in the

concentration of the inhibitor.

e The percentage inhibition efficiency (%
increased with concentration of the extract.

* The extract offers an excellent anti-corrosive effer
aluminium in 0.5M HCI environment.
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